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(57) ABSTRACT

The subject matter disclosed herein relates to systems, meth-
ods, apparatuses, articles, etc. for mobile device locating in
conjunction with localized environments. For certain
example implementations, a method may comprise obtaining
at a mobile device one or more signals comprising informa-
tion indicative of a location thereof. The information may be
transmitted to one or more servers. A location context iden-
tifier (LCI) may be received responsive to the transmitting,
with the LCI corresponding to a localized environment at
which the mobile device is located. The L.CI may be trans-
mitted to the one or more servers. Location-based data may be
received responsive to the transmitting of the LCI, with the
location-based data being associated with the L.CI and per-
taining to the localized environment. The location of the
mobile device may be determined with respect to the local-
ized environment based, at least in part, on the location-based
data. Other example implementations are described herein.
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MOBILE DEVICE LOCATING IN
CONJUNCTION WITH LOCALIZED
ENVIRONMENTS

CLAIM OF PRIORITY UNDER 35 U.S.C. §119
AND/OR §120

The present application for Patent is a continuation appli-
cation of, and claims priority to, U.S. patent application Ser.
No. 14/072,747, now U.S. Pat. No. 9,014,721, entitled
“MOBILE DEVICE LOCATING IN CONJUNCTION
WITH LOCALIZED ENVIRONMENTS, filed on Nov. 5,
2013, said application being a continuation application of,
and claiming priority to, U.S. patent application Ser. No.
12/895,583, now U.S. Pat. No. 8,812,015, entitled “MOBILE
DEVICE LOCATING IN CONJUNCTION WITH LOCAL-
IZED ENVIRONMENTS, and filed Sep. 30, 2010, which
claims priority to U.S. Provisional Application Ser. No.
61/247,865, entitled “SYSTEM FOR INDOOR LOCA-
TION;,” and filed Oct. 1, 2009, all of which are assigned to the
assignee hereof, and expressly incorporated herein by refer-
ence.

BACKGROUND

1. Field

The subject matter disclosed herein relates to locating a
mobile device in conjunction with a localized environment.

2. Information

Humankind has always struggled to journey from point
“A” to point “B”. In ancient times, individuals in unfamiliar
territory wandered around without guidance or perhaps
risked asking local inhabitants for directions. People eventu-
ally developed maps to provide written guidance for reaching
a desired destination. As literacy and the availability of paper
became increasingly common, more people attained the abil-
ity to use maps during their travels.

Maps began to be available in electronic form during the
207 century. With the advent of the Internet, people could
electronically access maps of many places from all over the
globe. Web mapping services could also provide directions
from point “A” to point “B”. These web-based mapping direc-
tions were relatively static. With the invention of satellite-
positioning system (SPS) technology and ever-smaller elec-
tronic devices, however, so-called turn-by-turn directions
could be provided dynamically as people journeyed toward
their destination.

Unfortunately, these electronic maps and web-based map-
ping services focus on providing directions in the outdoors,
such as from one postal address to another postal address.
Similarly, turn-by-turn directions have traditionally been lim-
ited to roadways. An ability to provide analogous mapping
and directional services in specific environments, such as
indoors, is currently lacking.

BRIEF DESCRIPTION OF THE FIGURES

Non-limiting and non-exhaustive aspects, features, etc.
will be described with reference to the following figures,
wherein like reference numerals refer to like parts throughout
the various figures.

FIG. 1 is a schematic block diagram illustrating a mobile
device in conjunction with an example localized environment
in which the mobile device may obtain information indicative
of its location such that a location-based service may be
provided according to an implementation.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 2 is a schematic block diagram illustrating an example
interaction between a mobile device and a positioning server
to obtain a location context identifier according to an imple-
mentation.

FIG. 3 is a schematic block diagram of an example location
context identifier mapping data structure that associates
information indicative of a location of a mobile device with
location context identifiers according to an implementation.

FIG. 41is a schematic block diagram illustrating an example
interaction between a mobile device and a location-based data
server to obtain location-based data according to an imple-
mentation.

FIG. 5 is a schematic block diagram of an example loca-
tion-based-data mapping data structure that associates loca-
tion context identifiers with location-based data according to
an implementation.

FIG. 6 is a flow diagram illustrating an example method for
amobile device to obtain a location context identifier based at
least partly on information indicative of a location ofa mobile
device and to obtain location-based data based at least partly
on a location context identifier according to an implementa-
tion.

FIG. 7 is a flow diagram illustrating an example method for
one or more servers (e.g., a positioning server and a location-
based data server) to provide a location context identifier
based at least partly on information indicative of a location of
a mobile device and to provide location-based data based at
least partly on a location context identifier according to an
implementation.

FIG. 8 is a schematic diagram of an example localized
environment and associated map information according to an
implementation.

FIG. 9 is a schematic diagram illustrating an example
device, according to an implementation, that may implement
one or more aspects of mobile device locating in conjunction
with localized environments.

SUMMARY

For certain example implementations, a method may com-
prise obtaining at a mobile device one or more signals com-
prising information indicative of a location of the mobile
device. The information indicative of the location of the
mobile device may be wirelessly transmitted to one or more
servers. A location context identifier may be wirelessly
received responsive to the transmitting of the information
indicative of the location of the mobile device, with the loca-
tion context identifier corresponding to a localized environ-
ment at which the mobile device is located. The location
context identifier may be wirelessly transmitted to the one or
more servers. Location-based data may be wirelessly
received responsive to the transmitting of the location context
identifier, with the location-based data being associated with
the location context identifier and pertaining to the localized
environment. The location of the mobile device may be deter-
mined with respect to the localized environment based, at
least in part, on the location-based data. It should be appre-
ciated, however, that these are merely example implementa-
tions and that other implementations are described herein and
may be implemented without deviating from claimed subject
matter.

DETAILED DESCRIPTION

Reference throughout this Specification to “a feature,”
“one feature,” “an example,” “one example,” and so forth
means that a particular feature, structure, characteristic, etc.
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described in connection with the feature and/or example may
be relevant to at least one feature and/or example of claimed
subject matter. Thus, the appearances of a phrase such as “in
one example,” “an example,” “in one feature,” “a feature,” “in
an example implementation,” “for certain example imple-
mentations,” and so forth in various places throughout this
Specification are not necessarily all referring to the same
feature, example, and/or example implementation. Further-
more, the particular features, examples, structures, character-
istics, etc. may be combined in one or more example imple-
mentations, example systems, and so forth.

As indicated above, electronic maps and web-based map-
ping services are not usually offered for specific, localized
environments. Similarly, turn-by-turn directions are not typi-
cally provided for specific, localized environments. Local-
ized environments may include, by way of example but not
limitation, indoor spaces such as building structures, private
land areas such as apartment complexes, and so forth. Many
indoor spaces are sufficiently large, complex, and/or other-
wise difficult to navigate such that location information may
be beneficial, e.g., to a user of a mobile device. Hence, a user
may want navigational information or another location-based
service (LBS) to be provided via a mobile device in an indoor
or other localized environment. Unfortunately, in contrast
with outdoor areas in which location information may be
available from e.g. SPS technologies, indoor position infor-
mation is generally not available. Moreover, to fully provide
a range of location-based services, localized position-level
metadata and service-level metadata may be used.

Using relatively high precision location information, appli-
cations for a mobile device may provide a user with many
different services such as, for example, positioning, personal
vehicle/pedestrian navigation, real-time turn-by-turn direc-
tions, location-based searching, just to name a few examples.
In such situations, relatively high precision location informa-
tion (e.g., that which is obtained from SPS infrastructure
and/or the like) may be processed according to a global coor-
dinate system (e.g., latitude and longitude or other earth-
centered xyz coordinates). Although such use of location
information referenced to a global coordinate system may be
useful in providing some services (e.g., outdoor vehicle navi-
gation), such location information referenced to a global
coordinate system may be impractical for other types of ser-
vices such as indoor pedestrian navigation. For example, even
if a local map is known, it may still be unknown how such a
local map fits in relation to the earth in a global coordinate
system.

Accordingly, in certain example implementations, one or
more local coordinate systems may be established for par-
ticular services such as indoor pedestrian navigation, search-
ing of local points of interest that are not directly mapped or
referenced to a global coordinate system, and so forth, just to
name a couple of examples. In particular example implemen-
tations, one or more servers, such as at least one positioning
server, may store and associate location context identifiers
(LCls) with specific “location contexts.” Such a location con-
text may include locally-defined areas or other environments
such as, for example, particular floors of buildings or other
indoor areas that may not mapped according to a global
coordinate system. Location context identifiers may be used
as handles for requesting additional information associated
with (e.g., laid over) such a location context such as, for
example, routes or paths over an indoor map, points of inter-
est that are local or unique to particular location contexts, and
so forth, just to name a couple of examples.

In other particular example implementations, a mobile
device that moves into a localized environment may contact a
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positioning server to obtain one or more location context
identifiers that are associated with the localized environment.
To obtain a location context identifier that is associated with
or relevant to a given localized environment, the mobile
device may first receive information from local transmitters
that is/are associated with and/or representative of the given
localized environment. For example, a mobile device may
obtain medium access control (MAC) identifiers (MAC IDs)
from signals transmitted from one or more Wi-Fi access
points and/or received signal strength indications (RSSIs) or
round-trip times (RTTs) related to same. Alternatively, a
mobile device may receive signals transmitted from an SPS
and/or information from an application programming inter-
face (API) capable of providing some level of location infor-
mation, for example.

A mobile device may wirelessly communicate with a posi-
tioning server to request one or more location context identi-
fiers associated with a given localized environment by pro-
viding location information as discussed above (e.g., MAC
1Ds, RSSI, and/or other location information). A positioning
server may then use such information received from a mobile
device to determine a location context (e.g., a floor of a
building or other indoor space) and respond to the request by
providing one or more location context identifiers associated
with the determined location context.

In certain example implementations, upon obtaining at
least one location context identifier, a mobile device may use
the location context identifier as a handle to request location-
based data from one or more servers, such as at least one
location-based-data server. Location-based data may be over-
laid on a map of a localized environment. In particular
example implementations, a mobile device may also and/or
alternatively use a location context identifier to obtain a map
of a localized environment. In other particular example
implementations, a mobile device may use a location context
identifier to obtain information to be used in a particular
application connected to a particular corresponding location
context. For example, a mobile device may obtain informa-
tion relating to a particular location context for use in an
indoor pedestrian navigation application. Such an application
may provide, for example, a display of corridors, rooms,
hallways, doors, entry ways, restrooms, and/or (other) points
ofiinterest. For a particular application, such information may
define a routing topology set out in a coordinate system that is
local to a particular location context, as distinguishable from
a global coordinate system. In a particular example imple-
mentation pertaining to points of interest, a mobile device
may obtain information relating to a particular location con-
text by sending a request including a location context identi-
fier to a point of interest server. Such a point of interest server
may associate the received location context identifier with
point of interest information. Such point of interest informa-
tion may be returned to the requesting mobile device to be
used in a particular application pertaining to points of interest.

FIG. 1 is a schematic block diagram 100 illustrating a
mobile device in conjunction with an example localized envi-
ronment in which the mobile device may obtain information
indicative of its location such that a location-based service
may be provided according to an implementation. As illus-
trated, block diagram 100 may include a mobile device 102
that is at least proximate to a localized environment 104 and
at least one information source 106. More specifically, block
diagram 100 may further include multiple information
sources 106a, 1065, and 106c¢; information 108; at least one
signal 110; at least one location-based service 112; and one or
more servers 114.
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For certain example implementations, a mobile device 102
may obtain one or more signals 110 comprising information
108 that is indicative (e.g., that provides a “hint”) of'a location
of mobile device 102. Although mobile device 102 is shown
in block diagram 100 as obtaining signals 110 from a single
source 1064, such signals 110 may alternatively be obtained
from multiple information sources 106 (e.g., an information
source 1064 and an information source 106¢). Moreover, a
mobile device 102 may obtain one or more signals 110 com-
prising information 108 that is indicative of a location of
mobile device 102 by retrieving such signals 110 from a
memory or other information source 106 that is integral with
mobile device 102. A localized environment 104 may corre-
spond, for example, to a local coordinate system.

Examples of mobile devices 102 may include, but are not
limited to, a mobile station, a mobile phone, a user equipment,
a netbook, a laptop, a tablet or slate computer, an entertain-
ment appliance, some combination thereof, and so forth, just
to name a few examples. Additionally and/or alternatively, a
mobile device 102 may comprise any mobile device with
wireless measurement capabilities and/or with other motion-
related sensors. Additional mobile device examples are
described herein below with particular reference to FIG. 9.
However, claimed subject matter is not limited to any particu-
lar type, category, size, capability, etc. of mobile device.

Examples of information sources 106 may include, but are
not limited to, Wi-FI/WLAN access points, Worldwide
Interoperability for Microwave Access (WiMAX) nodes,
femtocells, cellular base stations and other cellular wireless
nodes, SPS infrastructure (e.g., satellites, pseudolites, etc.), a
Bluetooth or other similarly short-ranged wireless node,
combinations thereof, and so forth. As indicated, information
sources 106 may be located internal to a localized environ-
ment 104, external to a localized environment 104, on a
border of a localized environment 104 (e.g., partially interior
and partially exterior thereto), external to a mobile device
102, internal to a mobile device (not explicitly shown), physi-
cally separate from a mobile device, physically connected to
a mobile device (not explicitly shown), any combination
thereof, and so forth, just to name a few examples. Thus, in
addition to interacting with information sources 106, such
information sources 106 may also and/or alternatively com-
prise at least a portion of a mobile device and/or hardware or
software components thereof to obtain information 108.

In an example implementation, an information source 106
may comprise a wireless access device (not separately illus-
trated). A wireless access device may comprise a Wi-Fi/
WLAN access point (AP), a femtocell device, a WiIMAX
node device, and so forth, just to name a few examples.
Information 108 may comprise one or more wireless access
device identifiers associated with one or more wireless access
devices that are within a wireless communication range of a
mobile device and that are transmitting signals including such
wireless access device identifiers. For a Wi-Fi access point
implementation of an information source 106, for example, a
wireless access device identifier may comprise an access
point MAC ID. Furthermore, information 108 that is indica-
tive of a location of a mobile device may also or alternatively
include measurements and other detected information, such
as round-trip time (RTT) measurements, received signal
strength indicator/indication (RSSI) measurements, and so
forth, just to name a couple of examples.

When multiple wireless access devices are within range of
a mobile device, a position of the mobile device may be
determined, to a desired level of precision, by a mobile device
using trilateration, for example. A local context may be
acquired based at least partly on one or more MAC IDs, for
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example, being transmitted by access points that are proxi-
mate (e.g., within a signal range) of a mobile device. A local
context may relate, by way of example but not limitation, to a
map or other location-based information that is/are repre-
sented on a local level (e.g., with a local coordinate system)
instead of a global coordinate system. A global coordinate
system may correspond, for example, to a set of earth-cen-
tered coordinates. A local context may correspond, for
example, to a floor plan or similar that identities positions of
points of interest in locally-relevant terms. A local context
may be associated with a global coordinate system for trans-
lating a relative position into a global one.

Upon receiving information that is indicative of a location
of a mobile device (e.g., one or more location “hints™), a
responding server may also or alternatively identify and
return to a mobile device a relevant set of one or more network
elements (e.g., Wi-Fi/WLAN access points, femtocell nodes,
WiMAX node devices, etc.). Such a set of relevant network
element(s) may include and/or be accompanied by positions
of' the relevant network element(s). Positions of network ele-
ments may be in local coordinates and/or global (e.g.,
WGS84) coordinates. Returned network element information
may also contain other information to aid positioning by a
mobile device, such as a processing delay of a wireless access
device or an actual RSSI-distance model. Such information
for network elements may comprise part of map information
and/or other location-based data.

In an example implementation, an information source 106
may comprise a memory of a mobile device 102. Signals 110
may be retrieved and obtained from such a memory, and
information 108 may comprise SPS coordinates (e.g., earth-
centered GPS coordinates) that were acquired via SPS infra-
structure (e.g., prior to entering localized environment 104).
If such information 108 is stale, a mobile device may decline
to use it. In another example implementation, information
source 106 may comprise an input component of a mobile
device. For instance, a camera or microphone may detect and
obtain at least one signal 110 (e.g., an image, a sound, etc.)
that serves as a location hint and thus comprises information
indicative of a location of a mobile device.

In another example implementation, an information source
106 may comprise a layer/application of a mobile device. For
instance, relatively rough location information may be
obtained through an API call to an available positioning layer
(e.g., an SPS or other layer that includes or otherwise has
access to SPS coordinate data, such as an assisted SPS layer).
Signals 110 may be obtained from such a positioning layer/
application. Such an application may obtain location infor-
mation automatically, manually (e.g., when a user “checks-
in” or otherwise indicates a general or specific location), a
combination thereof, and so forth, just to name a couple of
examples. Such rough location information may have been
obtained prior to entry into a localized environment. If such
information is stale, it may be ignored.

In certain example implementations, a mobile device 102
may communicate and otherwise interact with one or more
servers 114. By way of example but not limitation, such
interaction may facilitate the providing of location-based ser-
vices 112. Examples of server(s) 114 are described herein
below with particular reference to FIGS. 2, 4, and 7.
Examples of location-based services 112 may include, but are
not limited to, providing navigational information. For
instance, map information, a routing graph, turn-by-turn
directional instructions, “static” directions from one location
to another location, proximate points of interest, combina-
tions thereof, etc. may be provided. Other examples of loca-
tion-based services 112 may include, but are not limited to,
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routing, positioning, position filtering, navigation, incentives
applications (e.g., offers based on location), location-based
search, combinations thereof, and so forth. Navigational
information or other information related to a location-based
service (LBS) may be provided by presenting it to a user (e.g.,
visually, tactilely, and/or aurally via a mobile device), by
transmitting it to a mobile device, by storing data at a mobile
device, some combination thereof, and so forth, just to enu-
merate a few examples. Additional examples of location-
based services 112, as well as example aspects thereof, are
described herein below with particular reference to FIG. 8.

In conjunction with and/or in furtherance of the providing
of location-based services 112, position-related metadata
and/or service-related metadata may be delivered to a mobile
device individually and/or as part of location-based data. For
example, an AP MAC address, as well as locations and char-
acteristics thereof, may be sent to a mobile device. Also,
different types of map-related data may be delivered.
Examples of map-related data include, but are not limited to,
lines and arcs to draw a map; portals such as staircases,
external doors, elevators, etc.; POIs such as rooms, people,
etc.; combinations thereof; and so forth. Graph related data
may also be delivered. Examples of graph-related data
include, but are not limited to, a coarse-grained routing graph
for navigation, a fine-grained connectivity graph for position
filtering, some combination thereof, and so forth. Other types
of data may {facilitate additional positioning and/or naviga-
tional processing. For example, signal heatmap data and/or
models, position probability data, combinations of such data,
etc. may be delivered to a mobile device. Additionally, loca-
tions of wireless access devices and/or ranging models may
be delivered to mobile devices. Other examples of position-
related metadata and service-related metadata are described
herein below.

FIG. 2 is a schematic block diagram 200 illustrating an
example interaction between a mobile device and a position-
ing server to obtain a location context identifier according to
an implementation. As illustrated, block diagram 200 may
include a mobile device 102, information 108, one or more
servers 114 such as at least one positioning server 202, a
location context identifier (LCI) 204, one or more networks
206, and contact information 208.

For certain example implementations, a mobile device 102
may transmit information 108 that is indicative of a location
of the mobile device to a positioning server 202 (or, more
generally, to a first server of one or more servers 114).
Accordingly, positioning server 202 may receive information
108 that is indicative of a location of a mobile device 102. In
response, positioning server 202 may initiate transmission to
mobile device 102 of a location (or local) context identifier
204 that is associated with information 108 that is indicative
of a location of the mobile device. Accordingly, mobile
device 102 may receive location context identifier 204 from
positioning server 202. A location context identifier 204 may
be a handle, a label, a word, a numerical identifier, an alpha-
numeric value, or any other representation corresponding to
at least one particular localized environment 104. However,
claimed subject matter is not limited to any particular imple-
mentation(s) of a location context identifier 204.

Network(s) 206 may comprise one or more networks.
Examples of such network(s) 206 may include, but are not
limited to, one or more of: a wireless network, a wired net-
work, an internet, a telecommunications network, an ad hoc
network, a local area network (LAN), a wide area network
(WAN), a WiIMAX network, a Wi-Fi network, a Bluetooth
network, a public network, a private network, a computer
network, a cellular network, a cable or fiber optic network,
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any combination thereof, and so forth. A different network
206, a different type of network 206, and/or a different num-
ber of networks 206 may be utilized to communicate infor-
mation 108 from mobile device 102 to positioning server 202
in comparison to the network(s) used to communicate loca-
tion context identifier 204 from positioning server 202 to
mobile device 102.

In an example implementation, mobile device 102 may
transmit information 108 wirelessly to an access point, a
femtocell node, a cellular base station, etc., which may then
forward such information 108 to a positioning server 202 over
one or more wired networks (e.g., a telecommunications net-
work and/or the Internet). Thus, in an example implementa-
tion in which communications between mobile device 102
and positioning server 202 are made at least partially over a
wireless network, mobile device 102 may wirelessly transmit
information 108 that is indicative of a location of the mobile
device to positioning server 202, even if such transmission to
positioning server 202 is completed at least partially over a
wired network. Similarly, mobile device 102 may wirelessly
receive location context identifier 204 from positioning
server 202 even if transmission is initiated by positioning
server 202 over a wired network. Other communication sce-
narios may alternatively be implemented without departing
from claimed subject matter.

In an example implementation, information 108 may be
transmitted to a positioning server 202 according to predeter-
mined contact information 208 that is associated with posi-
tioning server 202. By way of example but not limitation,
predetermined contact information 208 may comprise a uni-
form resource identifier (URI). A URI may comprise, for
instance, an address, such an internet protocol (IP) address, a
phone number, an email address, etc.; a network location
identifier generally, such as a uniform resource locator
(URL); an account or user name; some combination thereof;
and so forth, just to name a few examples. A mobile device
102 may obtain predetermined contact information 208 for
use in accessing a positioning server 202 using any one or
more of several techniques. By way of example but not limi-
tation, predetermined contact information 208 may be pre-
configured (e.g., stored at a mobile device), may be ascer-
tained via a broadcast or other transmission over link-layer
advertisements (e.g., at a given localized environment 104),
may be ascertained via one or more dynamic host configura-
tion protocol (DHCP) services, any combination thereof, and
so forth. However, claimed subject matter is not limited to any
particular implementation(s) for predetermined contact infor-
mation 208.

Positioning server 202 may determine a location context
identifier 204 that is associated with information 108 that is
indicative of a location of a mobile device. Such a determi-
nation may be made by positioning server 202 using, by way
of example but not limitation, a data structure that maps
information 108 that is indicative of a location of mobile
devices to location context identifiers 204, and vice versa. An
example mapping data structure is described herein below
with particular reference to FIG. 3. However, claimed subject
matter is not so limited to any particular mapping data struc-
ture and/or association mechanism.

FIG. 3 is a schematic block diagram 300 of an example
location context identifier mapping data structure that asso-
ciates information indicative of a location of a mobile device
with location context identifiers according to an implemen-
tation. As illustrated, block diagram 300 may include a loca-
tion context identifier mapping data structure 302 that
includes multiple association entries 304. For certain
example implementations, such an entry 304 may associate
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information 108 with a location context identifier 204. More
specifically, a respective entry 304a, 3045 may associate
respective information 108a, 1085 that is indicative of a loca-
tion of a mobile device with a respective location context
identifier 204a, 2045. Although only two such association
entries 304a and 30456 are explicitly shown in FIG. 3, a
location context identifier mapping data structure 302 may
alternatively have more (or fewer) association entries 304
without departing from claimed subject matter.

In an example operative implementation and with refer-
ence also to block diagram 200 (of FIG. 2), a positioning
server 202 may receive information 108 that is indicative of a
location of a mobile device 102 (e.g., from mobile device
102). Positioning server 202 may comprise or otherwise have
access to a location context identifier mapping data structure
302.

Based on particular information 108 (e.g., info 1085) and
responsive to receipt thereof, positioning server 202 may
access location context identifier mapping data structure 302
to retrieve a particular location context identifier 204 (e.g.,
LCI 204b) that is associated (e.g., at a particular association
entry 304b) with the received particular information 108
(e.g., info 1085). Such a retrieved location context identifier
204 may be returned to mobile device 102 via one or more
networks 206. By way of example but not limitation, a loca-
tion context identifier mapping data structure 302 may asso-
ciate one or more MAC IDs (as an example of info 108) of one
or more Wi-Fi access points with at least one alphanumerical
identification (as an example of an LCI 204), which identifi-
cation corresponds to at least one localized environment 104.

FIG. 4 is a schematic block diagram 400 illustrating an
example interaction between a mobile device and a location-
based data server to obtain location-based data according to
an implementation. As illustrated, block diagram 400 may
include a mobile device 102, a location context identifier
(LCI) 204, one or more networks 206, one or more servers
114 such as at least one location-based data server 402, loca-
tion-based data (LBD) 404, and contact information 406.

For certain example implementations, a mobile device 102
may transmit at least one location context identifier 204 to a
location-based data server 402 (or, more generally, to a sec-
ond server of one or more servers 114). Accordingly, loca-
tion-based data server 402 may receive a location context
identifier 204 from mobile device 102. In response, location-
based data server 402 may initiate transmission to mobile
device 102 of location-based data 404 that is associated with
location context identifier 204. Accordingly, mobile device
102 may receive location-based data 404 from location-based
data server 402. Location-based data 404 may comprise any
data that enables, facilitates, is related to, etc. the providing of
alocation-based service (e.g., a location-based service 112 of
FIG. 1). Examples of location-based data 404 are additionally
described herein above generally as well as herein below with
particular reference to FIG. 8.

As noted above (with reference to FIG. 2), a network 206
may comprise one or more networks. For example, a network
206 may include at least a portion of a wireless network and
at least a portion of a wireline network, such as the Internet. A
different network 206, a different type of network 206, and/or
a different number of networks 206 may be utilized to com-
municate a location context identifier 204 from mobile device
102 to location-based data server 402 in comparison to net-
work(s) that are used to communicate location-based data
404 from location-based data server 402 to mobile device
102. Furthermore, a different network or networks may be
utilized for communications between a mobile device 102
and a location-based data server 402 (of FIG. 4) as compared
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to a network or networks that may be utilized for communi-
cations between a mobile device 102 and a positioning server
202 (of FIG. 2).

In an example implementation, mobile device 102 may
transmit a location context identifier 204 wirelessly to an
access point, a femtocell node, a cellular base station, etc.,
which then forwards such location context identifier 204 to a
location-based data server 402 over one or more wired net-
works (e.g., a telecommunications network and/or the Inter-
net). Thus, in an example implementation in which commu-
nications between mobile device 102 and location-based data
server 402 are made at least partially over a wireless network,
mobile device 102 may wirelessly transmit a location context
identifier 204 to a location-based data server 402, even if such
transmission to location-based data server 402 is effectuated
at least partially over a wired network. Similarly, mobile
device 102 may wirelessly receive location-based data 404
from location-based data server 402 even if transmission is
initiated by location-based data server 402 over a wired net-
work. Other communication scenarios may alternatively be
implemented without departing from claimed subject matter.

In an example implementation, a location context identifier
204 may be transmitted to a location-based data server 402
according to predetermined contact information 406 that is
associated with location-based data server 402. By way of
example but not limitation, predetermined contact informa-
tion 406 may comprise a uniform resource identifier (URI). A
URI may comprise, for instance, an address, such an internet
protocol (IP) address, a phone number, an email address, etc.;
a network location identifier generally, such as a uniform
resource locator (URL); an account or user name; some com-
bination thereof; and so forth, just to name a few examples. A
mobile device 102 may obtain predetermined contact infor-
mation 406 for use in accessing a location-based data server
402 using any one of several techniques. By way of example
but not limitation, predetermined contact information 406
may be preconfigured (e.g., stored at a mobile device), may be
ascertained via a broadcast or other transmission(s) over link-
layer advertisements (e.g., at a given localized environment
104), may be ascertained via one or more dynamic host con-
figuration protocol (DHCP) services, any combination
thereof, and so forth. Furthermore, predetermined contact
information 406 may alternatively be provided in response to
information 108 that is indicative of a location of a mobile
device (e.g., returned to a mobile device 102 from a position-
ing server 202 of FIG. 2). Predetermined contact information
406 may also be communicated along with a location context
identifier 204 and/or as at least part of a location context
identifier 204 (e.g., by embedding a URI or similar in a
location context identifier 204 that is sent from a positioning
server 202 of FIG. 2). However, claimed subject matter is not
limited to any particular implementation(s) for predeter-
mined contact information 406.

One or more servers 114 (e.g., of FIGS. 1, 2, and 4) may be
co-located with one another and/or partially or fully distrib-
uted within a data center or geographically dispersed. As is
known in the art, one or more servers may be realized on a
single machine or on/across multiple machines, realized with
a rack of servers and/or with a modularized unit for a data
center, realized using separate resources (e.g., memory, pro-
cessing, and/or communication bandwidth, etc. resources),
realized using shared resources, realized using a virtual
machine (VM) architecture, realized using an architecture
with logical divisions and/or overlap, any combination
thereof, and so forth, just to name a few examples. Thus,
positioning server 202 (e.g., which is associated at least with
FIGS. 2 and 7) and location-based data server 402 (e.g.,
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which is associated at least with FIGS. 4 and 7) both indi-
vidually and/or jointly may be realized in any of these man-
ners. For example, positioning server 202 and location-based
data server 402 may be located on different machines or
co-located on a single machine. Furthermore, positioning
server 202 and location-based data server 402 may be realized
as a single actual or single logical server having separate
and/or interrelated positioning functionality and location-
based-data serving functionality. In an example operative
implementation, point of interest (POI) information (e.g., one
or more layers pertaining to a local context) may be retrieved
from one or more location-based data servers 402 (e.g., one or
more POI servers) using a location context identifier 204. In
another example operative implementation, metadata may be
retrieved from at least one positioning server 202 using a
location context identifier 204, and other information about a
localized environment may be retrieved from at least one
location-based data server 402 using a location context iden-
tifier 204.

A device or apparatus for a server may include any one or
more parts operating together to provide some processing
service, such as a single server, a bank of servers, a server
farm, multiple processors and memory elements communi-
cating over some local and/or distributed interconnect, and so
forth, just to name a few examples. Such a device, apparatus,
and/or system realizing a positioning server 202 and/or a
location-based data server 402 may comprise at least part ofat
least one node of a telecommunications network, at least one
server on the internet, some combination thereof, and so
forth, just to name a couple of examples. An apparatus may
itself comprise one or more devices.

Location-based data server 402 may determine location-
based data 404 that is associated with a location context
identifier 204. Such a determination may be made by loca-
tion-based data server 402 using, by way of example but not
limitation, a data structure that maps location context identi-
fiers 204 to location-based data 404, and vice versa. An
example mapping data structure is described herein below
with particular reference to FIG. 5. However, claimed subject
matter is not so limited to any particular mapping data struc-
ture and/or association mechanism.

FIG. 5 is a schematic block diagram 500 of an example
location-based-data mapping data structure that associates
location context identifiers with location-based data accord-
ing to an implementation. As illustrated, block diagram 500
may include a location-based-data mapping data structure
502 that includes multiple association entries 504. For certain
example implementations, such an entry 504 may associate a
location context identifier 204 with location-based data 404.
More specifically, a respective entry 504a, 5045 may associ-
ate a respective location context identifier 204a, 2045 with
respective location-based data 404a, 4045. Although only
two such association entries 504a and 5045 are explicitly
shown in FIG. 5, a location-based-data mapping data struc-
ture 502 may alternatively have more (or fewer) association
entries 504 without departing from claimed subject matter.

In an example operative implementation and with refer-
ence also to block diagram 400 (of FIG. 4), a location-based
data server 402 may receive a location context identifier 204
that corresponds to a localized environment 104 (of FIG. 1)
from a mobile device 102. Location-based data server 402
may comprise or otherwise have access to a location-based-
data mapping data structure 502. Based on a particular loca-
tion context identifier 204 (e.g., LCI 204q) and responsive to
receipt thereof, location-based data server 402 may access
location-based-data mapping data structure 502 to retrieve
particular location-based data 404 (e.g., LBD 404a) that is
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associated (e.g., at a particular association entry 504a) with
the received particular location context identifier 204 (e.g.,
LCI 204a). Such retrieved location-based data 404 may be
returned to mobile device 102 via one or more networks 206.
By way of example but not limitation, a location-based-data
mapping data structure 502 may associate at least one alpha-
numerical identification (as an example of LCI204) with map
information (as an example of LBD 404), which map infor-
mation may include a routing graph, known wireless access
devices that are present at the given local context, points of
interest, or other annotation information pertaining to at least
one localized environment 104 and distributed across one or
more layers of such annotation information. Location-based
data 404 may be requested by a mobile device 102 and/or
provided by a location-based data server 402 as a whole unit
and/or in multiple pieces (e.g., in one or more layers).

FIG. 6 is a flow diagram 600 illustrating an example
method for a mobile device to obtain a location context iden-
tifier based at least partly on information indicative of a loca-
tion of a mobile device and to obtain location-based data
based at least partly on a location context identifier according
to an implementation. As illustrated, flow diagram 600 may
include seven operational blocks 602-614. Although opera-
tions 602-614 are shown and described in a particular order, it
should be understood that methods may be performed in
alternative manners (including with a different number of
operations) without departing from claimed subject matter.
Also, at least some operations of flow diagram 600 may be
performed so as to be fully or partially overlapping other
operation(s). Additionally, although the description below
references particular aspects and features illustrated in certain
other figures (e.g., FIGS. 1-5), methods may be performed
with other aspects and/or features.

For certain example implementations, operations 602-614
may be performed at least partially by amobile device 102. At
operation 602, signals comprising information indicative of a
location of a mobile device may be obtained. For example, a
mobile device 102 may obtain one or more signals 110 from
at least one information source 106 with such signals 110
comprising information 108 indicative of a location of mobile
device 102.

At operation 604, information indicative of a location of a
mobile device may be transmitted to a positioning server
according to predetermined contact information that is asso-
ciated with the positioning server. For example, information
108 that is indicative of a location of a mobile device may be
transmitted from a mobile device 102 over one or more net-
works 206 to a positioning server 202 according to predeter-
mined contact information 208 that is associated with posi-
tioning server 202.

At operation 606, a location context identifier may be
received at a mobile device responsive to transmission of
information that is indicative of a location of the mobile
device. For example, a location context identifier 204 may be
received from a positioning server 202 at a mobile device 102
via one or more networks 206 responsive to a transmission to
positioning server 202 of information 108 that is indicative of
a location of the mobile device.

Additional data related to the providing of a location-based
service may also be received at a mobile device from a server
device in response to transmission of information that is
indicative of a location of the mobile device. Such location-
based data may be sent along with or separately from a loca-
tion context identifier. Alternatively, a mobile device may
submit a received location context identifier to a same server
or to another server in order to receive such other/additional
location-based data. Example implementations relating to
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receiving location-based data at a mobile device in response
to transmitting a location context identifier are described
herein above with particular reference to FIGS. 4-5 and addi-
tionally below with regard to operations 608-614.

Generally, a location context identifier corresponding to a
localized environment in which a mobile device is located
may be obtained. For example, a location context identifier
204 may be obtained by a mobile device 102 upon its entry to
alocalized environment 104. A location context identifier 204
may be obtained, by way of example but not limitation, in
accordance with operations 602-606. As indicated by line
616, a mobile device 102 may interact with a different server
in a context for operations 602-606 as compared to a context
for operations 608-614. By way of example but not limitation,
if a mobile device 102 interacts with more than a single server
114, a mobile device 102 may interact with a positioning
server 202 when performing operations 602-606 and may
interact with a location-based data server 402 when perform-
ing operations 608-614.

At operation 608, the location context identifier may be
transmitted to a location-based data server according to pre-
determined contact information. For example, an obtained
location context identifier 204 may be transmitted from a
mobile device 102 to a location-based data server 402 over
one or more networks 206 in accordance with predetermined
contact information 406 that is associated with location-
based data server 402, which predetermined contact informa-
tion 406 may comprise at least part of location context iden-
tifier 204. At operation 610, location-based data may be
received responsive to transmission of the location context
identifier. For example, a mobile device 102 may receive
location-based data 404 from a location-based data server
402 via one or more networks 206 responsive to transmission
of location context identifier 204 by mobile device 102.

At operation 612, a location of a mobile device in a local-
ized environment may be determined based at least partly on
the received location-based data. For example, a current loca-
tion of a mobile device 102 in a localized environment 104
may be determined based at least partly on received location-
based data 404. For instance, a location of a mobile device
102 may be determined by such a mobile device based, at
least in part, on one or more identified wireless access devices
of'alocalized environment 104, a map of a localized environ-
ment 104 having associated routability information, signal
heatmap data and/or models of a localized environment 104,
position probability data of a localized environment 104,
some combination thereof, and so forth, just to name a few
examples. By way of another example, but not a limitation, a
location of a mobile device 102 may be refined (e.g., amobile
device may refine a location by determining such a location to
a greater degree of precision) using location-based data 404
that includes map information for localized environment 104.

At operation 614, at least one location-based service may
be provided to a user of a mobile device based at least partly
on the received location-based data. For example, at least one
location-based service 112 may be provided to a user of a
mobile device 102 based at least partly on received location-
based data 404 (e.g., such as by using a location determined
from received location-based data 404 in operation 612).
Such a location-based service 112 may be provided at least
partly via a display screen and/or a speaker of such a mobile
device 102. Examples of location-based data 404 as well as
location-based services 112 that may be provided based at
least partly thereon are described herein below with particular
reference to FIG. 8. Furthermore, a mobile device 102 may
transmit a location context identifier 204 to a number of
different servers and/or at a number of different times in order
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to receive different types of location-based data 404 and/or
such data that is current at different times. Such location-
based data 404 may be used for different location-based
applications.

FIG. 7 is a flow diagram 700 illustrating an example
method for one or more servers (e.g., a positioning server and
a location-based data server) to provide a location context
identifier based at least partly on information indicative of a
location of'a mobile device and to provide location-based data
based at least partly on a location context identifier according
to an implementation. As illustrated, flow diagram 700 may
include six operational blocks 702-712. Although operations
702-712 are shown and described in a particular order, it
should be understood that methods may be performed in
alternative manners (including with a different number of
operations) without departing from claimed subject matter.
Also, at least some operations of flow diagram 700 may be
performed so as to be fully or partially overlapping other
operation(s). Additionally, although the description below
references particular aspects and features illustrated in certain
other figures (e.g., FIGS. 1-5), methods may be performed
with other aspects and/or features.

For certain example implementations, operations 702-712
may be performed at least partially by one or more servers
(e.g., a positioning server 202 and/or a location-based data
server 402). By way of example but not limitation, as indi-
cated by line 714, if operations 702-712 are performed by
more than a single server 114, operations 702-706 may be
performed by a positioning server 202, and operations 708-
712 may be performed by a location-based data server 402. At
operation 702, information indicative of a location of a
mobile device may be received from the mobile device. For
example, information 108 that is indicative of a location of a
mobile device 102 may be received from mobile device 102 at
a positioning server 202 via one or more networks 206.

At operation 704, a location context identifier mapping
data structure may be accessed to retrieve a location context
identifier that is associated with received information that is
indicative of a location of a mobile device. For example,
positioning server 202 may access a location context identi-
fier mapping data structure 302 at a particular association
entry 304 with reference to particular information 108 that is
indicative of a location of a mobile device 102. With such
accessing, positioning server 202 may retrieve a particular
location context identifier 204 that is associated with the
particular information 108. At operation 706, the retrieved
location context identifier may be transmitted to a mobile
device. For example, a location context identifier 204 that is
associated with received information 108 may be transmitted
from a positioning server 202 to a mobile device 102 over one
or more networks 206.

At operation 708, a location context identifier may be
received from a mobile device at a location-based data server.
For example, a location-based data server 402 may receive at
least one location context identifier 204 from a mobile device
102 via one or more networks 206. At operation 710, a loca-
tion-based-data mapping data structure may be accessed to
retrieve location-based data that is associated with the
received location context identifier. For example, a location-
based data server 402 may access a location-based-data map-
ping data structure 502 to retrieve from an association entry
504 location-based data 404 that is associated with a received
location context identifier 204. At operation 712, retrieved
location-based data may be transmitted to a mobile device.
For example, a location-based data server 402 may initiate
transmission of retrieved location-based data 404 to a mobile
device 102 over one or more networks 206.
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FIG. 8 is a schematic diagram 800 of an example localized
environment and associated map information according to an
implementation. As illustrated, schematic diagram 800
includes a map of an indoor environment and a routing graph
that has been created for the indoor environment. Indoor
environments may include office buildings, apartment build-
ings, malls, airports, arenas, convention centers, stadiums,
and so forth, just to name a few examples. An indoor envi-
ronment may have walls, doors, columns, stairs, elevators,
and so forth. These types of building features and other
objects may restrict movement around an indoor environ-
ment. Indoor environments may also have open areas such as
lobbies, common areas, entryways, rooms, and so forth, just
to name few examples. Accordingly, because paths of move-
ment for such an indoor environment may be restricted in
some areas (although they may also be unrestricted in other,
open areas), such an indoor environment may be an example
of a constrained environment. More generally, a localized
environment may further include, in addition to indoor envi-
ronments, environments such as: apartment complexes; busi-
ness, commercial, and/or industrial parks; resorts or other
entertainment areas; and so forth, just to name a few
examples.

For certain example implementations, map information,
navigational information, etc. may be provided as location-
based data. Map information, which may include a routing
graph with linked or otherwise associated annotation infor-
mation, may be used to provide navigational information.
Navigational information may include, by way of example
but not limitation, positioning information, directional infor-
mation, turn-by-turn directions, and so forth. Such naviga-
tional information may facilitate travel from a point “A” to a
point “B”. By way of example but not limitation, a routing
graph with associated annotation information may be
descriptive of feasible areas of a given map and indicate how
traversal is possible from one position to another position
(e.g., to one or more potential destinations). Such a routing
graph and/or associated annotation information may com-
prise an example of routability information. For any given
building, a routing graph may comprise a set of nodes and
edges that depict feasible areas and traversable paths from
one point in a building to another point. A traversable path
may comprise, by way of example but not limitation, a path
between any two points that is not blocked by a wall or other
obstacle. Feasibility information may comprise, by way of
example but not limitation, information indicating or other-
wise identifying whether a particular zone, space, room, or
other location is accessible.

As shown in example schematic diagram 800, an example
routing graph 810 has been created that may include linkages
to annotation information 812 from building information that
is descriptive of at least a portion of a building structure. Such
building information may comprise data that is in any format.
Building information may comprise a computer aided design
(CAD) file, a drawing interchange format (DXF) file, an
image file, some combination thereof, and so forth, just to
name a few examples.

As illustrated, schematic diagram 800 may include exter-
nal/internal doors 802, exterior/interior walls 804, at least one
infeasible area 806, a building exterior area 808, a routing
graph 810, and annotation information 812. Using routing
graph 810, a navigational application and/or system may
provide directional instructions for an individual to travel, for
instance, from point “A” to point “B”. Although all such
illustrated features are not explicitly denoted with reference
numerals in FIG. 8 for the sake of visual clarity, a legend 814
indicates which building and navigational features are con-
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noted by which particular drawing features. Also, although
schematic diagram 800 generally and routing graph 810 spe-
cifically may include certain example components as illus-
trated in FIG. 8 and described herein below, claimed subject
matter is not so limited. Instead, given implementations may
include more, fewer, and/or different components. For
example, building information may omit door indications.
Also, infeasible areas may not be identified. Furthermore,
additional annotation information and/or additional types of
such information may be linked to routing graph 810. Other
alternatives and alternative components may be added, incor-
porated, omitted, changed, and so forth without deviating
from claimed subject matter.

By way of example but not limitation, routing graph 810
may be indicative of a routing topology. Routing graph 810
may be retrieved or received (e.g., from memory, from a
remote location, etc.) and/or created so as to correspond to a
building structure of schematic diagram 800. In an example
implementation, a routing graph 810 may be received as
comprising at least part of location-based data 404 (of FIGS.
4 and 5). To create a routing graph 810, a grid of points may
be applied to building information. The building information
may be explored using such an applied grid of points. By way
of example but not limitation, possible locations on a map
may be represented using a discrete set of grid points. This
discreteness need not present a problem for an accuracy of an
overall system because a granularity of an applied grid of
points may be increased so as to exceed a desired level of
precision.

As part of an example exploration of building information,
autonomous areas may be determined. Autonomous areas
may include rooms, hallways, a building exterior, and so
forth, just to name a few examples. At least one autonomous
area may be ascertained to comprise a building exterior area
808. One or more other autonomous areas may be determined
to comprise an infeasible area 806. For example, an area
without a door and/or an area without annotation information
may be determined to be infeasible. On the other hand,
autonomous areas that are reachable and/or that are associ-
ated with annotation information may be determined to com-
prise feasible areas (e.g., accessible rooms, stores, hallways,
etc.).

If doors are indicated in building information, one or more
external doors 802 (e.g., the larger door rectangles in FIG. 8
representing exits and/or entrances for a building structure)
may be determined if such door(s) connect to and provide
access to building exterior area 808. One or more internal
doors 802 (e.g., the smaller door rectangles in FIG. 8) may be
determined to provide access to other feasible areas, such as
internal rooms, hallways, and so forth.

Annotation information 812 may be linked to routing
graph 810 to further enable navigational aid between and/or
among different areas (e.g., rooms, zones, etc.) and/or another
location-based service. Annotation information 812 may also
provide information associated with a particular zone, such a
lobby, an elevator bank, a dining location, and so forth, just to
name a few examples. By way of example but not limitation,
annotation information 812 may include room designations
(e.g., “A”, “1.24”, etc.), room names (e.g., “Conference
Room 17, etc.), room purposes, (e.g., “Bathroom”,
“Kitchen”, etc.), room residents or occupants (e.g., “Amy”,
“Ray”, etc.), zone exhibitors (e.g., “Acme”, “AA Industrial-
izing”, etc.), store owners (e.g., “Rugs-R-Us”, “Nicky’s
Nick-Knacks”, etc.), and so forth.

Routability information may comprise, for example, infor-
mation that is capable of aiding and/or facilitating a determi-
nation of a route. By way of example but not limitation,
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routability information may include any one or more of the
following: a routing graph 810, annotation information 812
(e.g., that is linked to a routing graph 810), general building
information, indication(s) of feasible and infeasible areas,
indications of traversable paths, any combination thereof, and
so forth, just to name a few examples. A routing graph 810
may be used to plot a path from one point to another point,
including from one annotated area or zone to another anno-
tated area or zone. Map information may comprise routability
information, building information, any portion or combina-
tion thereof, and so forth, just to name a few examples. By
way of example but not limitation, map information may
comprise a map with or without points of interest (from which
a routing graph may be created), a routing graph and associ-
ated annotation information (from which a route to a point of
interest may be determined), some combination thereof, and
so forth. By way of example but not limitation, location-based
data 404 may comprise map information (e.g., information
depicting features of a localized environment), annotation
information 812, at least one routing graph 810, any combi-
nation thereof, and so forth. Location-based data 404 may
also and/or alternatively include, by way of example but not
limitation, at least one reference from a local coordinate
system, which corresponds to alocalized environment 104, to
a global coordinate system (e.g., to enable and/or implement
georeferencing).

As described herein above, a mobile device 102 may
request location-based data 404 with a location context iden-
tifier 204. A request may be for all available location-based
data or a portion thereof, such as one or more layers of
information. By way of example but not limitation, a mobile
device may obtain one or more point of interest layers for a
current location context from a location-based data server,
such as a point of interest server. One example layer may
comprise a topological graph representation, which may
include nodes and/or links. Another example layer may com-
prise a first type of annotation information. Yet another
example layer may comprise a second type of annotation
information. Still yet another example layer may comprise a
routing graph to enable routes to be determined between
and/or among different items of annotation information.
Other layers may alternatively be implemented without
departing from claimed subject matter.

Using a location context identifier 204, amobile device 102
may request additional location-based data 404 information
corresponding to the location context identifier. Six example
items that may be retrieved from a location-based data server
402, such as a point of interest server, are described here.
First, a routing topology (e.g., a link/node representation) of
a localized environment such as an indoor locale may be
retrieved. Second, an indication of which discrete points, or
sets thereof, are feasible versus infeasible may bereceived for
amap of alocalized environment. Third, orientation informa-
tion may be indicated by a vector drawn in a specific direction
(e.g., due north). Fourth, information about global coordi-
nates and/or certain landmark points of interest whose local
coordinates are known may be received. Fifth, information
about the location of “special” portals such as elevators and
staircases may be retrieved. Sixth, an indication of shortest
distance routing costs as well as starting and ending direction
vectors from any point to any other proximate point may be
obtained from a location-based data server. Such information
may be used by a positioning engine (e.g., running at amobile
device). Additional and/or alternative point of interest layers
specifying entities at various points on a localized map may
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be retrieved from one or more servers using at least one
location context identifier without departing from claimed
subject matter.

In an example implementation, after receiving multiple
portions, types, layers, etc. of location-based data, a mobile
device may combine them into a “mashup”. Such a mashup
may be searched for a specific point of interest, which may be
selected as a designated destination. A list of points of interest
may become further searchable in a mobile device that
includes a search nearby function (e.g., a function to search
near a current position). Such a search may be constrained
based on local coordinates and/or global coordinates. A list-
ing of points of interest that are linked to a map may be
considered an example of an annotation layer for a map.
Multiple service providers may create their own annotations
for a given localized environment by creating separate map
information files, by creating separate layers for one map
information file, by combining annotation information into a
single layer for one map information file, and so forth, just to
name a few examples. Such personalized annotations may
also and/or alternatively be retrieved as location-based data
404 using a location context identifier 204.

In an example implementation, routing to a designated
destination may be calculated and presented to a user. A
routing may be presented graphically (e.g., laid over a map),
with words (e.g., visually and/or aurally), some combination
thereof, and so forth, just to name a couple of examples.
Given a current position in either local or global coordinates,
a shortest path routing algorithm, for example, may be
applied to a routing graph to determine a route to be presented
to auser. However, other routing algorithms may alternatively
be applied to a routing graph to determine a route without
deviating from claimed subject matter. By way of example
but not limitation, a user may be located at point “A” (of FI1G.
8) and designate a point of interest corresponding to point “B”
as a desired destination. A route over routing graph 810 may
be determined and presented to a user. A resulting navigation
graph may also be embedded into map information and mod-
eled as an annotation layer with nodes and edges of the route
being considered points of interest in an annotation layer.

Inan example route determination scenario, an end point or
destination may be designated by a user. A user’s current
location may be annotated as a starting location. Users may
also be enabled to choose a starting location in order to
facilitate routing. From a starting point, a nearest k map nodes
(e.g., with k being a non-zero integer) may be obtained as
starting location(s) for a route determination. For a case in
which a user is in a room with only one exit, a nearest map
node may be defined to be a door to that room. If a user is
already in a hallway, a nearest node or nearest nodes may be
the closest hallway intersection points. However, a nearest
map node or nearest map nodes may be determined in alter-
native manners.

A shortest path algorithm, for example, may be applied to
generate a path from a point of origination to a designated
destination. A user may have multiple first node options, such
as from a room having two exit doors or from a hallway
position having multiple nearby intersections. In cases such
as these, a routing algorithm may be applied to each of these
origination or starting points, and a shortest resulting path
may be selected as a route to present to a user. Similarly, if a
designated destination has multiple node options, multiple
path permutations may be calculated and considered for pre-
sentation to a user.

In cases in which multiple floors of a localized environ-
ment are supported, a node framework may be extended to
cover elevators and stairwells. For example, elevators may be
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characterized as nodes with edges to each floor to which the
elevator has access. Similarly, stairwells may be marked as
intersections with nodes such that each stairwell is connected
to a stairwell immediately above and below.

FIG. 9 is a schematic diagram illustrating an example
device 900, according to an implementation, that may imple-
ment one or more aspects of mobile device locating in con-
junction with localized environments. As illustrated, device
900 may include at least one processor 902, one or more
memories 904, at least one communication interface 906, at
least one power source 908, and other component(s) 910,
such as an SPS unit (SPSU) (not explicitly shown). Memory
904 is illustrated as including instructions 912. However, a
device 900 may alternatively include more, fewer, and/or
different components from those that are illustrated without
deviating from claimed subject matter.

For certain example implementations, device 900 may
include and/or comprise at least one electronic device. Device
900 may comprise, for example, any electronic device having
at least one processor and/or memory. Examples for device
900 include, but are not limited to, relatively fixed processing
devices (e.g., a desktop computer, one or more server com-
puters, at least one telecommunications node, an intelligent
router/switch, an access point, some combination thereof,
etc.), relatively mobile processing devices (e.g., a notebook
computer, a personal digital assistant (PDA), a netbook, a
slate or tablet computer, a portable entertainment device, a
mobile phone, a smart phone, a mobile station, some combi-
nation thereof, etc.), and so forth.

Power source 908 may provide power to components and/
or circuitry of device 900. Power source 908 may be a por-
table power source, such as a battery, or a fixed power source,
such as an outlet or other conduit in a car, house, or other
building to a public utility power source. Power source 908
may also be a transportable power source, such as a solar or
carbon-fuel-based generator. Power source 908 may be inte-
grated with or separate from device 900.

Processor 902 may comprise any one or more processing
units. Memory 904 may store, contain, or otherwise provide
access to instructions 912 (e.g., a program, an application,
etc. or portion thereof; operational data structures; processor-
executable instructions; code; some combination thereof; and
so forth) that may be executable by processor 902. A proces-
sor 902 may be configured to execute instructions 912 if
processor 902 has access to instructions 912 and/or if proces-
sor 902 is executing instructions 912. Execution of such
instructions 912 by one or more processors 902 may trans-
form device 900 into a special-purpose computing device,
apparatus, platform, some combination thereof, and so forth.

Instructions 912 may include location-related instructions
912a, location-related information 9125, and so forth, just to
name a few examples. In certain example mobile device
implementations, location-related instructions 912a may cor-
respond to, for example, instructions that are capable of real-
izing at least a portion of one or more implementations of flow
diagram 600 (of FIG. 6), such as any one or more of opera-
tions 602-614. Location-related information 9125 may com-
prise any information facilitating, enabling, or otherwise
relating to mobile device locating in conjunction with local-
ized environments with regard to mobile devices. Location-
related information 9126 may include, but is not limited to,
information 108 that is indicative of a location of the mobile
device, a received location context identifier 204, location-
based data 404, any combination thereof, and so forth.

In certain example server (e.g., positioning server and/or
location-based data server) implementations, location-re-
lated instructions 9124 may correspond to, for example,
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instructions that are capable of realizing at least a portion of
one or more implementations of flow diagram 700 (of FIG. 7),
such as any one or more of operations 702-712. Location-
related information 9126 may comprise any information
facilitating, enabling, or otherwise relating to mobile device
locating in conjunction with localized environments with
regard to positioning servers and/or location-based data serv-
ers. Location-related information 91256 may include, but is
not limited to, received information 108 that is indicative of a
location of the mobile device, a retrieved location context
identifier 204, a location context identifier mapping data
structure 302, location-based data 404, a location-based-data
mapping data structure 502, any combination thereof, and so
forth. Although not explicitly shown, instructions 912 may
also include instructions to modify or create location-based
data 404 (e.g., including, but not limited to, with regard to a
server implementation), to utilize location-based data 404 to
provide location-based services 112 (e.g., including, but not
limited to, with regard to a mobile device implementation),
and so forth, just to name a few examples.

In an example implementation, a relatively fixed process-
ing device, such as a server and/or telecommunications node,
may execute location-related instructions 912a to return a
location context identifier 204 in response to receiving infor-
mation 108 that is indicative of a location of a mobile device.
A same or a different relatively fixed processing device may
return location-based data 404 in response to receiving infor-
mation 108 and/or a location context identifier 204 from a
mobile device. Location-based data 404 may be provided to a
mobile device to enable or otherwise further performance of
some location-based service 112. As still another alternative,
a mobile device may execute location-related instructions
912a to provide a location-based service 112 to a user based
at least partly on location-related information 9124, which
may include a routing graph and/or other map information.
Other alternatives may instead be implemented without
departing from claimed subject matter.

Communication interface(s) 906 may provide one or more
interfaces between device 900 and other devices (e.g., and/or
human operators). Hence, communication interface 906 may
include a screen, speaker, keyboard or keys, or other human-
device input/output feature(s). Communication interface 906
may include a transceiver (e.g., transmitter and/or receiver), a
radio, an antenna, a wired interface connector or other such
apparatus, some combination thereof, etc. to communicate
wireless and/or wired signals (e.g., over wireless or wired
communication links). Such communications with at least
one communication interface 906 may enable transmitting,
receiving, initiating of transmissions, and so forth, just to
name a few examples. Communication interface 906 may
also serve as a bus or other interconnect between and/or
among other components of device 900. Other component(s)
910, if present, may comprise one or more other miscella-
neous sensors, features, and so forth.

Methodologies described herein may be implemented by
various means depending upon applications according to par-
ticular features and/or examples. For example, such method-
ologies may be implemented in hardware, firmware, soft-
ware, discrete/fixed logic circuitry, any combination thereof,
and so forth. In a hardware and/or logic circuitry implemen-
tation, for example, a processor/processing unit may be
implemented within one or more application specific inte-
grated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
GAs), processors generally, controllers, micro-controllers,
microprocessors, electronic devices, other devices or units
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programmed to execute instructions and/or designed to per-
form the functions described herein, and/or combinations
thereof, just to name a few examples. Herein, the term “con-
trol logic” may encompass logic implemented by software,
hardware, firmware, discrete/fixed logic circuitry, any com-
bination thereof, and so forth.

For a firmware and/or software implementation, the meth-
odologies may be implemented with modules (e.g., proce-
dures, functions, etc.) having instructions that perform the
functions described herein. Any machine readable medium
tangibly embodying instructions may be used in implement-
ing the methodologies described herein. For example, soft-
ware coding may be stored in a memory and executed by a
processor. Memory may be implemented within the proces-
sor or external to the processor. As used herein the term
“memory” refers to any type of long term, short term, volatile,
nonvolatile, or other storage memory/medium and is not to be
limited to any particular type of memory or number of memo-
ries, or type of media upon which memory is stored.

In one or more example implementations, the functions
described may be implemented in hardware, software, firm-
ware, discrete/fixed logic circuitry, some combination
thereof, and so forth. If implemented in firmware and/or
software, the functions may be stored on a physical computer-
readable (e.g., via electrical digital signals) medium as one or
more instructions or code. Computer-readable media include
physical computer storage media that may be encoded with a
data structure, computer program, a combination thereof, and
so forth. A storage medium may be any available physical
medium that can be accessed by a computer.

By way of example, and not limitation, such computer-
readable media can comprise RAM, ROM, EEPROM, CD-
ROM or other optical disc storage, magnetic disk storage or
other magnetic storage devices, or any other medium that can
be used to store desired program code in the form of instruc-
tions or data structures and that can be accessed by a computer
and/or processor thereof. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and blu-ray disc, where
disks usually reproduce data magnetically, while discs usu-
ally reproduce data optically with lasers.

Also, computer instructions/code/data may be transmitted
via signals over physical transmission media from a transmit-
ter to a receiver (e.g., via electrical digital signals). For
example, software may be transmitted from a website, server,
or other remote source using a coaxial cable, fiber optic cable,
twisted pair, digital subscriber line (DSL), or physical com-
ponents of wireless technologies such as infrared, radio, and
microwave. Combinations of the above may also be included
within the scope of physical transmission media. Such com-
puter instructions and/or data may be transmitted in portions
(e.g., first and second portions) at different times (e.g., at first
and second times).

Electronic devices may also operate in conjunction with
Wi-FI/WLAN or other wireless networks. For example, posi-
tioning data may be acquired via a Wi-Fi or other wireless
network. In addition to Wi-FI/WLAN signals, a wireless/
mobile device may also receive signals from satellites, which
may be from a Global Positioning System (GPS), Galileo,
GLONASS, NAVSTAR, QZSS, a system that uses satellites
from a combination of these systems, or any SPS developed in
the future, each referred to generally herein as a Satellite
Positioning System (SPS) or GNSS (Global Navigation Sat-
ellite System). Furthermore, implementations described
herein may be used with positioning determination systems
that utilize pseudolites or a combination of satellites and
pseudolites. Pseudolites are usually ground-based transmit-
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ters that broadcast a Pseudo-Random Noise (PRN) code or
other ranging code (e.g., similar to a GPS or CDMA cellular
signal) that is modulated on an L-band (or other frequency)
carrier signal, which may be synchronized with GPS time.
Each such transmitter may be assigned a unique PN code so as
to permit identification by a remote receiver. Pseudolites may
be particularly useful in situations where SPS signals from an
orbiting satellite might be unavailable, such as in tunnels,
mines, buildings, urban canyons, or other enclosed areas.
Another implementation of pseudolites is known as radio-
beacons. The term “satellite”, as used herein, is also to include
pseudolites, equivalents of pseudolites, and similar and/or
analogous technologies. The term “SPS signals”, as used
herein, is also to include SPS-like signals from pseudolites or
equivalents of pseudolites. Certain implementations may also
be applied to femtocells or a combination of systems that
includes femtocells. For example, femtocells may provide
data and/or voice communication. Moreover, femtocells may
provide positioning data.

In an example implementation, an SPSU (when present)
may be capable of determining a location of device 900 using
an SPS system or systems. Hence, example implementations
that are described herein may be used with various SPSs. An
SPS typically includes a system of transmitters positioned to
enable entities to determine their location on or above the
Earth based, at least in part, on signals received from the
transmitters. Such a transmitter typically, but not necessarily,
transmits a signal marked with a repeating pseudo-random
noise (PN) code of a set number of chips and may be located
on ground based control stations, user equipment, and/or
space vehicles. In a particular example, such transmitters may
be located on Earth orbiting satellite vehicles (SVs). For
example, a SV in a constellation of Global Navigation Satel-
lite System (GNSS) such as Global Positioning System
(GPS), Galileo, Glonass or Compass may transmit a signal
marked with a PN code that is distinguishable from PN codes
transmitted by other SVs in the constellation (e.g., using
different PN codes for each satellite as in GPS or using the
same code on different frequencies as in Glonass). In accor-
dance with certain aspects, the techniques presented herein
are not restricted to global systems (e.g., GNSS) for SPS. For
example, the techniques provided herein may be applied to or
otherwise enabled for use in various regional systems, such
as, e.g., Quasi-Zenith Satellite System (QZSS) over Japan,
Indian Regional Navigational Satellite System (IRNSS) over
India, Beidou over China, etc., and/or various augmentation
systems (e.g., a Satellite Based Augmentation System
(SBAS)) that may be associated with or otherwise enabled for
use with one or more global and/or regional navigation sat-
ellite systems. By way of example but not limitation, an
SBAS may include an augmentation system(s) that provides
integrity information, differential corrections, etc., such as,
e.g., Wide Area Augmentation System (WAAS), European
Geostationary Navigation Overlay Service (EGNOS), Multi-
functional Satellite Augmentation System (MSAS), GPS
Aided Geo Augmented Navigation or GPS and Geo Aug-
mented Navigation system (GAGAN), and/or the like. Thus,
as used herein, an SPS may include any combination of one or
more global and/or regional navigation satellite systems and/
or augmentation systems, and SPS signals may include SPS,
SPS-like, and/or other signals associated with such one or
more SPS.

Some portions of this Detailed Description are presented in
terms of algorithms or symbolic representations of operations
on binary digital signals that may be stored within a memory
of'aspecific apparatus or special purpose computing device or
platform. In the context of this particular Specification, the
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term specific apparatus or the like includes a general purpose
computer once it is programmed to perform particular func-
tions pursuant to instructions from program software/instruc-
tions. Algorithmic descriptions or symbolic representations
are examples of techniques used by those of ordinary skill in
the signal processing or related arts to convey the substance of
their work to others skilled in the art. An algorithm here, and
generally, may be considered to be a self-consistent sequence
of'operations or similar signal processing leading to a desired
result. In this context, operations or processing involve physi-
cal manipulation of physical quantities. Typically, although
not necessarily, such quantities may take the form of electri-
cal and/or magnetic signals capable of being stored, trans-
ferred, combined, compared, transmitted, received, or other-
wise manipulated.

It has proven convenient at times, principally for reasons of
common usage, to refer to such signals as bits, data, values,
elements, symbols, characters, variables, terms, numbers,
numerals, or the like. It should be understood, however, that
all of these or similar terms are to be associated with appro-
priate physical quantities and are merely convenient labels.
Unless specifically stated otherwise, as is apparent from the
discussion above, it is appreciated that throughout this Speci-
fication discussions utilizing terms such as “processing,”

“computing,” “calculating,” “determining,” “ascertaining,”
“obtaining,” “transmitting,” “receiving,” “performing,”
“applying,” “positioning/locating,” “measuring,” “access-
ing,” “retrieving,” “providing,” “detecting,” “selecting,” or

the like refer to actions or processes of a specific apparatus,
such as a special purpose computer or a similar special pur-
pose electronic computing device. In the context of this
Specification, therefore, a special purpose computer or a
similar special purpose electronic computing device is
capable of manipulating or transforming signals, typically
represented as physical electronic, electrical, and/or magnetic
quantities within memories, registers, or other information
storage devices, transmission devices, or display devices of
the special purpose computer or similar special purpose elec-
tronic computing device.

While there has been illustrated and described what are
presently considered to be example features, it will be under-
stood by those skilled in the art that various other modifica-
tions may be made, and equivalents may be substituted, with-
out departing from claimed subject matter. Additionally,
many modifications may be made to adapt a particular situa-
tion to the teachings of claimed subject matter without depart-
ing from the central concepts described herein. Therefore, it is
intended that claimed subject matter not be limited to the
particular examples disclosed, but that such claimed subject
matter may also include all aspects falling within the scope of
appended claims, and equivalents thereof.

What is claimed is:
1. A method of determining a location of a mobile device
comprising:

wirelessly transmitting, by the mobile device, information
indicative of a localized environment of the mobile
device to a first server;

in response to said wirelessly transmitting the information
indicative of the localized environment of the mobile
device, wirelessly receiving, by the mobile device from
the first server, one or more location context identifiers
associated with the information indicative of the local-
ized environment of the mobile device;

selecting, by the mobile device, at least one received loca-
tion context identifier of the one or more received loca-
tion context identifiers, the selected at least one received
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location context identifier corresponding to location-
based data associated with a particular application;

wirelessly transmitting, by the mobile device, the selected
at least one received location context identifier to a sec-
ond server;

in response to said wirelessly transmitting the selected at

least one received location context identifier, wirelessly
receiving, by the mobile device from the second server,
the location-based data, the location-based data corre-
sponding to the selected at least one received location
context identifier and comprising local coordinates of a
plurality of wireless access devices associated with the
localized environment; and

determining the location of the mobile device, by the

mobile device, based at least in part upon the location-
based data.

2. The method of claim 1 wherein the first server and the
second server are a same server.

3. The method of claim 1 wherein the information indica-
tive of the localized environment of the mobile device com-
prises at least one of an image or a sound.

4. The method of claim 1 wherein the location-based data
further comprises one or more of routability information,
feasibility information, orientation information, shortest dis-
tance information, signal heat map data, portal information,
points of interest, annotation information, or position prob-
ability data.

5. The method of claim 4 wherein the routability informa-
tion comprises one or more of a routing graph, annotation
information, general building information, feasibility indica-
tions, shortest path information, or traversable path informa-
tion.

6. The method of claim 1, wherein the localized environ-
ment of the mobile device comprises an indoor environment
corresponding to at least a portion of a building structure in
which the mobile device is located.

7. The method of claim 1 wherein the first server is a
positioning server and the second server is a location-based-
data server.

8. A mobile device comprising:

at least one memory to store instructions; and

one or more processors configured to execute said instruc-

tions and render the mobile device to be configured to:

wirelessly transmit, by the mobile device, information
indicative of a localized environment of the mobile
device to a first server;

wirelessly receive, by the mobile device from the first
server and in response to the transmission of the infor-
mation indicative of the localized environment of the
mobile device, one or more location context identifi-
ers associated with the information indicative of the
localized environment of the mobile device;

select, by the mobile device, at least one received loca-
tion context identifier of the one or more received
location context identifiers, the selected at least one
received location context identifier corresponding to
location-based data associated with a particular appli-
cation;

wirelessly transmit, by the mobile device, the selected at
least one received location context identifier to a sec-
ond server;

wirelessly receive, by the mobile device from the second
server and in response to the transmission of the
selected at least one received location context identi-
fier, the location-based data corresponding to the
selected at least one received location context identi-
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fier and comprising local coordinates of a plurality of
wireless access devices associated with the localized
environment; and

determine the location of the mobile device, by the
mobile device, based at least in part upon the location-
based data.

9. The mobile device of claim 8 wherein the first server and
the second server are a same server.

10. The mobile device of claim 8 wherein the information
indicative of the localized environment of the mobile device
comprises at least one of an image or a sound.

11. The mobile device of claim 8 wherein the location-
based data further comprises one or more of routability infor-
mation, feasibility information, orientation information,
shortest distance information, signal heat map data, portal
information, points of interest, annotation information, or
position probability data.

12. The mobile device of claim 11 wherein the routability
information comprises one or more of a routing graph, anno-
tation information, general building information, feasibility
indications, shortest path information, or traversable path
information.

13. The mobile device of claim 8, wherein the localized
environment of the mobile device comprises an indoor envi-
ronment corresponding to at least a portion of a building
structure in which the mobile device is located.

14. A mobile device comprising:

means for wirelessly transmitting, by the mobile device,

information indicative of a localized environment of the
mobile device to a first server;

means for wirelessly receiving, by the mobile device from

the first server and in response to the transmission of the
information indicative of the localized environment of
the mobile device, one or more location context identi-
fiers corresponding to the localized environment of the
mobile device;

means for selecting, by the mobile device, at least one

received location context identifier of the one or more
received location context identifiers, the selected at least
one received location context identifier corresponding to
location-based data associated with a particular applica-
tion;

means for wirelessly transmitting, by the mobile device,

the selected at least one received location context iden-
tifier to a second server;

means for wirelessly receiving, by the mobile device from

the second server and in response to the transmission of
the selected at least one received location context iden-
tifier, the location-based data, the location-based data
corresponding to the selected at least one received loca-
tion context identifier and comprising local coordinates
of a plurality of wireless access devices associated with
the localized environment; and

means for determining the location of the mobile device,

by the mobile device, based at least in part upon the
location-based data.

15. The mobile device of claim 14 wherein the first server
and the second server are a same server.

16. The mobile device of claim 14 wherein the information
indicative of the localized environment of the mobile device
comprises at least one of an image or a sound.

17. The mobile device of claim 14 wherein the location-
based data further comprises one or more of routability infor-
mation, feasibility information, orientation information,
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shortest distance information, signal heat map data, portal
information, points of interest, annotation information, or
position probability data.

18. The mobile device of claim 17 wherein the routability
information comprises one or more of a routing graph, anno-
tation information, general building information, feasibility
indications, shortest path information, or traversable path
information.

19. The mobile device of claim 14, wherein the localized
environment of the mobile device comprises an indoor envi-
ronment corresponding to at least a portion of a building
structure in which the mobile device is located.

20. An article comprising at least one non-transitory stor-
age medium having stored thereon instructions executable by
one or more processors to:

wirelessly transmit, by the mobile device, information

indicative of a localized environment of a mobile device
to a first server;
wirelessly receive, by the mobile device from the first
server and in response to the transmission of the infor-
mation indicative of the localized environment of the
mobile device, one or more location context identifiers
corresponding to the localized environment of the
mobile device;
select, by the mobile device, at least one received location
context identifier of the one or more received location
context identifiers, the selected at least one received
location context identifier corresponding to location-
based data associated with a particular application;

wirelessly transmit, by the mobile device, the selected at
least one received location context identifier to a second
server;
wirelessly receive, by the mobile device from the second
server and in response to the transmission of the selected
at least one received location context identifier, the loca-
tion-based data corresponding to the selected at least one
received location context identifier and comprising local
coordinates of a plurality of wireless access devices
associated with the localized environment; and

determine, by the mobile device, the location of the mobile
device based at least in part upon the location-based
data.

21. The article of claim 20 wherein the first server and the
second server are a same server.

22. The article of claim 20 wherein the information indica-
tive of the localized environment of the mobile device com-
prises at least one of an image or a sound.

23. The article of claim 20 wherein the location-based data
further comprises one or more of routability information,
feasibility information, orientation information, shortest dis-
tance information, signal heat map data, portal information,
points of interest, annotation information, or position prob-
ability data.

24. The article of claim 23 wherein the routability infor-
mation comprises one or more of a routing graph, annotation
information, general building information, feasibility indica-
tions, shortest path information, or traversable path informa-
tion.

25. The article of claim 20, wherein the localized environ-
ment of the mobile device comprises an indoor environment
corresponding to at least a portion of a building structure in
which the mobile device is located.

#* #* #* #* #*



